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 i 
ABSTRACT 
 
 Literature was reviewed about how synchrony occurs in infant-parent dyads, in 
emotion, and physiologically in couple dyads. Social baseline theory suggests that both 
conversation and interpersonal touch confer benefits by reducing burden on the 
participants through coregulatory processes. The current study examined how 
affectionate touch and positive conversation influenced physiological synchrony, a 
potential mechanism of physiological coregulation, in couples. Because synchrony is 
believed to occur within the autonomic nervous system, in the present study, 
physiological synchrony was measured using cardiac interbeat interval (IBI) as an 
indicator of autonomic nervous system activation. Couples were assigned to one of four 
conditions: interpersonal touch with positive conversation, interpersonal touch without 
conversation, positive conversation with no interpersonal touch, and neither interpersonal 
touch nor conversation. We hypothesized that 1) IBI synchrony between spouses within 
the real data would be significantly higher than within a phase-shuffled version of the 
data; and 2) synchrony would be strongest in the touch-talk condition, followed by the 
touch-no talk condition, followed by the talk-no touch- condition, and finally by the no 
touch-no talk condition. We also investigated whether there was a tendency for husbands 
or wives to serve as leader or follower in the four conditions. Using windowed lagged 
cross-correlations, we found that synchrony within the real data was stronger than 
synchrony within the shuffled data, suggesting that it reflects an ongoing interpersonal 
process. Next, we found that there was significantly greater synchrony in the touch-talk 
than in the touch-no talk condition, marginally greater synchrony in the touch-no talk 
 ii 
condition than in the no touch-talk condition, and significantly greater synchrony in the 
no touch-talk than in the no touch-no talk conditions, suggesting that talk, rather than 
touch, was driving these synchrony levels. We also found that the only condition with a 
significant level of leading-following pattern was the no touch-talk condition. More 
husbands than wives led the covariation in IBI when couples were conversing but not 
touching. When touch was included this effect did not occur. Future research should 
include potential moderators such as marital satisfaction and investigate whether seeing 
one’s partner influences synchrony. 
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Does Touch and Talk Increase Synchrony in Married Couples? 
Many would say that sharing the stresses and emotions of a significant other is a 
part of being in a relationship. The term “synchrony,” interchanged in the literature with 
linkage, coregulation or coordination, helps to explain this phenomenon. Synchrony 
occurs when the behaviors, thoughts, feelings, or physiological processes of two people 
become linked together across time. It is important to look into this idea of synchrony 
because it can influence both partners in a relationship emotionally and physically, both 
positively and negatively. Butler (2011) proposes that there is in-phase synchrony (same 
direction) and anti-phase synchrony (opposite direction). There are different ideas that 
have been proposed about why synchrony occurs, including social baseline theory and 
the attachment theoretical framework. In the current study, we investigated in-phase 
synchrony and whether touch and talk influenced this process. The synchrony literature 
comprises three main parts: infant-parent synchrony, emotion-coregulation, and 
physiological synchrony. 
  
Infant-Parent Literature 
Feldman, Magori-Cohen, Galili, Singer, and Louzoun (2011) describes infant-
parent synchrony as occurring through “exchanges of hormonal, behavioral, and 
physiological stimuli between parent and infant during social contact,” (p. 569). Feldman 
(2007) tells us that these exchanges of stimuli begin to synchronize in the womb during 
the third trimester. Feldman (2006) investigated this development by comparing preterm 
infants and full term infants. This study consisted of three groups. Group one included 
high-risk preterm infants born at 25 weeks and prior. Group two included low-risk 
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preterm infants born between 34 and 35 weeks. Group three included full-term infants 
born at 36 weeks and longer. Heart rate data was collected for all infants. Later, at three 
months of age (the age where infants can show visual, facial, and behavioral reactions to 
social cues), infant-mother interactions were observed. It was found that the infants in 
group one, who were born before the third trimester, showed less infant-mother 
synchrony than those in group two and group three. Feldman suggests that the biological 
clock system develops in the third trimester, and the uterine environment during that time 
is important for the development of synchrony. It may be that during this time, the 
mother’s body is regulating the infant, and this may prepare the infant for learning to 
synchronize.  
It has been proposed that synchrony may have been developed for human infants 
through alert-scanning behaviors used for safety. A study conducted by Feldman and 
Eidelman (2007) found that if mothers were more available/present/able to calm these 
alert-scanning behaviors as newborns, they shared higher levels of gaze synchrony with 
their infants at the age of 3 months. 
Mother’s attentiveness to infant social cues has been found to regulate infant heart 
rhythms. Feldman et al. (2011) conducted a study to see how social cues affect 
synchrony. This study consisted of measuring synchrony of gaze, affect, vocalization, 
and cardiac interbeat interval (IBI; inversely related to heart rate) for forty 3-month old 
human infants and their mothers. IBI was included to measure the time between 
heartbeats as a measure of heart rate. Analyses found that the IBIs of mother and infant 
were coordinated with each other. Vocal and affective synchrony were shown to be 
effective in increasing IBI synchrony during social interactions, compared to non-
 3 
synchronous interactions. The author suggests that the physiological responses of both 
the infant and parent were connected to the other’s social cues. 
Feldman (2003) suggests that parent-infant coregulation helps the infant process 
and moderate emotional situations. For this study, both parents were brought into the lab 
with their infant. Separately, each parent played with the infant for 5 minutes. Synchrony 
was quantified as the degree to which a partner changed his or her affective behavior in 
reference to the other partner, as assessed through behavior coding. Researchers found 
that both mothers and fathers were able to engage in affective synchrony with their 
infant. Mothers were better able to coordinate social signals with their infant than fathers. 
Fathers were found to be more able to manage emotional intensity in their infant than 
mothers. These findings were particularly strong when the infant’s gender matches the 
parent’s gender. Feldman suggests that because the way each parent socializes with their 
infant differs, the type of coregulation differs as well. This allows infants to experience 
and learn how to coregulate with their own gender, as well as the opposite gender. These 
early experiences with the opposite gender could be related to coregulation with 
significant others as adults. 
Even after infancy, connections are kept between child and parents. Saxbe, Del 
Piero, and Margolin (2015) brought in 22 adolescents with a mean age of 17. They were 
told to discuss a conflict issue with their parents. All participants gave saliva samples for 
cortisol measurement before and after the discussion. This discussion was recorded and 
edited into short clips, which were shown to the adolescent participants while in an MRI 
scanner. Participants were told to imagine how the person shown in the clip felt during 
this conversation and rate the person’s feelings. Saxbe found that adolescents’ cortisol 
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was associated with both parent’s cortisol during the discussion. Stronger association 
between cortisol changes predicted more brain activation when the researchers told the 
adolescents to imagine how each of their parents felt during the conflict discussion. This 
evidence tells us that these synchrony connections built from infancy may continue 
through adolescence. If these connections remained for this long, it is possible that they 
may even be carried through to adult romantic relationships. 
  
Emotion Coregulation 
Along with the infant-parent literature, adult dyad literature also discusses 
emotion and affect synchrony and coregulation. Butler and Randall (2013) give a 
definition of coregulation as “a bidirectional linkage of oscillating emotional channels 
(subjective experience, expressive behavior, and autonomic physiology) between 
partners, which contributes to emotional and physiological stability for both partners in a 
close relationship,” (p. 203). The authors suggest that emotional and physiological 
balance may be restored because of partner synchrony, similar to how infants are able to 
regulate because of the parent’s physiological and affective responses to the infant. 
A study conducted by Thompson & Bolger (1999) included 68 couples with one 
spouse about to take the bar exam. This study found that prior to the testing date, negative 
mood of the test taker corresponded with the partner feeling less positive about their 
relationship. As the date of the test got closer, this link declined. Closer to the test date, 
the more positive that the partner felt about their relationship, the greater the decline in 
the test taker’s depression. The authors conclude that the partners regulated their own 
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response to the test taker’s negative affect due to the situation. They suggest that partners 
did this to maintain their ability to be supportive when their partners most needed it. 
Research has shown that emotions are linked in dyads. Randall and Butler (2013) 
wanted to investigate how emotions are linked using an attachment theoretical 
framework. Their study participants consisted of 30 heterosexual couples. Measures were 
collected through a baseline questionnaire, lab session, and a 7-day diary. The lab session 
included couples talking to each other about the positive and negative impacts they had 
on each other’s health behaviors. This interaction was recorded. The couples then 
watched their recording and continuously rated with a dial how they were feeling during 
the actual interaction. Due to previous research, Randall and Butler predicted that high 
avoidance (disengagement) would predict lower levels of emotion transmission, and high 
attachment anxiety (hypervigilance) would predict higher levels of emotion transmission.  
Unexpectedly, analyses revealed that highly avoidant wives showed higher 
emotion transmission. The authors discuss that there are two view of avoidance in the 
attachment literature. The authors based their predictions on the view describes high 
avoidance as disengagement in stressful situations due to having an active attachment 
system. The other view describes high avoidance as resulting from an inactive attachment 
system, causing aloof behavior in stressful situations. The authors believe this second 
view may be what caused the unexpected finding in high avoidance individuals.  
Analyses also revealed that highly anxious husbands showed lower emotion 
transmission. It was predicted that high attachment anxiety would predict higher levels of 
emotion transmission because hypervigilant behaviors have been associated with 
attachment anxiety. The authors suggest that the opposite findings may have occurred 
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because anxious individuals have also been found to use emotion-focused coping, which 
can include behaviors such as ignoring the stressful situation. This can lead to the highly 
anxious individual not discussing the problem with their partner. The authors conclude 
that attachment styles may serve as stronger emotion regulators in a dyadic context than 
at an individual level.  
Randall, Post, Reed, & Butler (2013) looked at cooperation in couples to see if 
partner influence impacts emotional coordination. The authors describe cooperation as “a 
back and forth exchange of thoughts and feelings in order to reach a mutually satisfying 
resolution,” (p. 1073). The authors suggest that cooperation allows couples to “optimize 
their joint emotional outcome,” (p. 1073). Their sample included 44 heterosexual 
couples. Measures were collected through a baseline questionnaire, lab session, and a 7-
day diary from a larger study. Couples had conversations that covered topics about their 
health behaviors. The conversations were video-recorded and coded for cooperation 
behaviors. After the conversation, each participant watched the video-recording and rated 
their emotional experience during the conversation using a bipolar rating dial.  
The authors found that the man’s emotional experience was dependent on the 
cooperation of himself and his partner, while this was not found for women. They also 
found that men’s coordination was in-phase, meaning their partner’s emotions predicted 
their own emotions in the same direction following shortly after. In contrast, women’s 
coordination was anti-phase, meaning their partner’s emotions predicted the opposite 
changes in emotion following shortly after. These findings were only shown in high 
cooperating couples. The authors suggest that low cooperation from either partner 
prevented emotional coordination from occurring. Emotional synchrony is one part of 
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synchrony literature, but it doesn’t include physiological measures to test how these 
connections between couples are affecting our bodies. 
  
Physiological Synchrony 
During a stress response, the sympathetic nervous system activates, which causes 
a higher heart rate (shorter IBIs). Cardiac IBI measures the time between heartbeats in 
milliseconds. In high stress situations the hypothalamic-pituitary adrenal (HPA) axis can 
activate, which causes the release of more cortisol in the body, which can have negative 
effects on personal health (Esposito & Bianchi, 2012). A large number of studies show 
evidence of physiological linkage occurring in the HPA axis between partners, and is 
indicated by similar cortisol changes (review by Timmons et al., 2015). It may be that 
when one synchronizes with a calmer partner, this may reduce reactivity and/or enhance 
recovery from the stressful state, leading to a slower heart rate (longer IBIs) and less 
cortisol in the body.  
Synchrony is important because it helps to maintain homeostasis in the body 
(Butler, 2011). This is manifested by the physiology of each person pulling together 
toward the baseline to achieve greater stability in the system. In a homeostatic state, there 
is a lower level of cortisol in the body compared to a stressed state (Esposito & Bianchi, 
2012). While homeostasis is stability through consistency, allostasis is stability through 
change. Butler and Randall (2013) describe allostasis as a physiological and 
psychological response to challenges and threats followed by a quick return to 
homeostasis. In other words, allostasis is the process of achieving stability. This process 
influences physiology to optimize performance and minimize costs. Butler (2011) states 
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that coregulation may contribute to health and wellbeing by supporting allostatic balance 
for both partners in close relationships.  
 
Physiological Synchrony Is Not Always Regulating 
Early synchrony research begins with Levenson and Gottman (1983). In 1980, 
they looked at conflict situations in couples. Four physiological measures were used to 
assess synchrony. One measure was cardiac IBI as a measure of heart rate. The second 
measure was finger pulse transmission time, which was included to measure contractile 
force of the heart. The third measure was skin conductance, which was included as 
another measure of the sympathetic nervous system. The final measure was somatic 
activity, which was included to measure muscle activity. Couples were told to first sit 
quietly to establish a baseline, and were then told to talk to each other about a conflict 
situation they shared.  
Creating a composite score using all four physiological measures, the authors 
found that stronger physiological linkage occurred during conflict interaction, and that 
lower marital satisfaction was associated with even greater physiological linkage in these 
conflict situations. Levenson and Gottman believed that synchrony was more likely to 
occur in conflict situations than neutral situations because couples had been found 
previously to express and reciprocate more negative affect than positive. They also found 
that lower marital satisfaction was not related to physiological linkage in neutral 
situations. The authors suggest that in this situation, men take a non-responsive approach 
by not reciprocating positive affect when experiencing less marital satisfaction.  
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Some of these couples were brought back to the lab three years later, and a 
relationship between physiological arousal in the earlier study and subsequent marital 
satisfaction was discovered. The authors found that the more physiological arousal the 
couples had shown while sitting quietly in the baseline interaction in the 1983 study, the 
more their marital satisfaction had declined three years later (Levenson & Gottman, 
1985). 
  
Proximity and Social Baseline Theory 
Humans are a social species. We draw on the support and resources of close 
others to decrease threat and increase well-being (Butler & Randall, 2013). Social 
baseline theory (Coan, 2008) suggests that psychological and biological regulation can be 
achieved through the simple close proximity of intimate others, which may restore 
allostatic balance with minimal costs through the sharing of resources and conservation 
of energy. That is, being around a close other helps maintain physiological balance 
through change. Coan (2008) discussed that being social is a ‘baseline’ for humans. 
Socializing is beneficial for load sharing and risk distribution. Load sharing allows 
humans to share any physical or cognitive load that may have been presented by the 
environment. Risk distribution allows humans to share any risks from the environment 
whether it be weather or a predator.  
Social Baseline Theory suggests that interpersonal touch and conversation can 
enable beneficial coregulation. Touch and talk can signal the proximity of others, and 
potentially signal a reliable source of social support. Through Social Baseline Theory, 
touch can also be coregulating because being touched activates neural pleasure circuits 
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and relaxation. Touching others may also activate one’s own relaxation and pleasure. 
Synchrony is evidence of coregulation—we are involved in regulating others and others 
are involved in regulating us—so both touching and talking, but especially touching, 
should promote synchrony. 
 
Benefits of Touch 
One study showing how affectionate touch between partners may be 
physiologically beneficial was conducted by Grewen, Anderson, Girdler, and Light 
(2003). It was found that after affectionate touch with their partners, blood pressure and 
heart rate responses to a stress task were reduced compared to participants who sat alone 
without affectionate partner touch before the task. This affectionate touch helped the 
abnormal heart rate and blood pressure reduce to a normal homeostatic level from 
stressed levels. 
Coan and colleagues (2006) also demonstrated the beneficial effects of touch 
through administration of a mild electric shock to the female participants while they were 
holding hands with either their husband, a male experimenter, or no one. They found that 
these women were better able to regulate their responses to the shock when holding hands 
with their husbands compared to a male experimenter or no one. They also found that 
stronger marital satisfaction predicted stronger regulation of their responses. 
Another study showing the benefits of partner touch was conducted by Ditzen et 
al. (2007). Researchers ran a study to test the effects of partner touch on stress responses. 
Women participants who had been married or cohabiting for at least 12 months with a 
male partner were assigned to one of three conditions: physical touch by partner (neck 
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and shoulder massage), verbal social support without touch by partner, and no partner 
present. The women participants were put through the Trier Social Stress Test after 
receiving (or not receiving) partner touch. The results showed that women who received 
physical touch from their partner had significantly lower heart rate reactivity and lower 
levels of salivary cortisol after the stress test than the social support and no partner 
groups. 
Helm, Sbarra, and Ferrer (2012) found effects of proximity on physiology. Thirty-
two heterosexual couples were included in this study. Participants sat a few feet apart 
from each other throughout the study. Couples were told to cover their eyes with an eye 
mask and were given instructions to relax and not touch or talk to their partner in order to 
establish a baseline. Next, there was a gazing task, which consisted of the partners gazing 
into each other’s eyes. Finally, there was an imitation task where participants were told to 
simply mirror the other person’s physiology. Respiration and IBI were measured 
throughout. Similar to Coan’s (2006) findings, it was found that even when there was no 
active social interaction (in the baseline), simply being around each other caused 
significant levels of in-phase synchrony. In the gazing task, couples’ heart rates were 
found to be in-phase, when female heart rate decreased, the males’ followed. The authors 
suggest that during these kinds of interaction, romantic partners are sharing an emotional 
state, and similar physiological responding, in this case as shown through in-phase 
synchrony, is a part of one’s overall emotional response. When told to deliberately be 
synchronous in the imitation task, the couples’ heart rates were found to be anti-phase, as 
female heart rate increased, male heart rate decreased. The authors speculate that the 
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effort to “imitate your partner’s physiology” disrupted or flipped the synchronizing 
process. 
  
Behavioral Influences on Synchrony 
Touching and talking are both enormous and important parts of relationships. A 
synchrony study conducted by Chatel-Goldman and colleagues (2014) looked at touch 
and empathy. This study included 14 couples sitting across the table from each other. 
They were either touching or not touching, and one partner (talker) would talk about a 
neutral, positive, or negative shared experience/topic, while the other partner (listener) 
was told to purposefully empathize with what the talker was saying without making a 
verbal response. The listener was also told to expect either a congruent or an incongruent 
talk topic compared to what the talker was actually saying. Using pulse rate variability 
and electrodermal activity as measures, Chatel-Goldman and colleagues found that touch 
increased synchrony regardless of empathizing and type of talk, and congruency had no 
effect. 
There has been limited research on physiological synchrony and talking in 
romantic couples, however a study by Helm, Sbarra, and Ferrer (2014) included 32 
heterosexual couples talking about neutral, positive, and negative topics. The study 
included a 5 minute baseline and then a positive talk, then a neutral talk, then a negative 
talk at 3 minutes each. They measured respiratory sinus arrhythmia (RSA), which is heart 
rate variability corresponding to respiration, across 30-second intervals for a total of 28 
RSA values for each spouse. Researchers did not find any difference in synchrony 
between partners across the neutral, positive, and negative talks, but the authors believed 
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that this was due to sample size. Over all the talks, they found that when one partner 
showed significantly higher (compared to the baseline) RSA at one measurement, the 
other partner showed higher RSA at the following measurement. This effect was stronger 
in couples with higher relationship satisfaction. Although no differences were found 
between the talk conditions, synchrony was found to be present when talking compared 
to when resting. 
Another study that included couples talking was conducted by Reed, Randall, 
Post, and Butler (2013). Their sample had 44 heterosexual couples. Measures were 
collected through a baseline questionnaire and a lab session. The researchers wanted to 
look at how physiological linkage changed based on negative partner influence as defined 
by demand-withdrawal behaviors in conversation. Blood pressure, IBI, and skin 
conductance were used to measure physiological linkage. Analyses revealed that greater 
negative partner influence behaviors during conversation was associated with 
physiological linkage in blood pressure, suggesting that high levels of influence in couple 
conversation increase physiological linkage in couples. The authors suggest that negative 
partner influence through conversation could have either positive or negative health 
effects. If a couple’s blood pressure is high for a long period of time, this could lead to 
cardiovascular disease. If a couple’s blood pressure falls together during times of stress, 
this could be potentially physiologically beneficial. 
  
Current Study 
In the present study, we investigated if IBI synchrony is present and if touch and 
positive talk within married couples would influence their physiological synchrony. We 
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also investigated whether the IBI of these couples showed a leading/following pattern 
(e.g., female leads, male follows). According to the previous research above, the 
physiological processes that have been shown to synchronize include heart rate (IBI), 
heart rate variability, skin conductance, and blood pressure. Given the previous research 
above in which synchrony was present during touch (Chatel-Goldman et al., 2014) and 
while conversing (Helm et al., 2014), we expected that couples’ IBI should show the 
highest levels of in-phase synchrony when couples were both touching and talking with 
each other. There is no known research on the effects of touching while not talking, 
which may be important for Social Baseline Theory. Lags in previous research measuring 
physiological linkage have ranged from a zero-second lag (concurrent) to a ±20 second 
lag (Feldman, 2011; Jarvela, Katsyri, Ravaja, Chanel, & Henttonen, 2016; Reed et al., 
2013). We followed the example of Jarvela et al. (2016) and used a ±5 second lag to 
calculate windowed-lagged cross-correlations.  
Hypothesis 1: We hypothesized that we would find significant levels of 
synchrony above and beyond shuffled data in all of the study conditions. 
Hypothesis 2: We hypothesized that the touch and talk condition would give us 
the highest level of in-phase synchrony, followed by the touch-no talk condition, 
followed by the no touch-talk condition, and finally by the no touch-no talk (neither) 
condition.  
Research Question: We investigated whether there was a tendency for either 
husbands or wives to lead the covariation in IBI length, and whether this tendency, if 
found, varied by condition.  
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Methods 
Participants 
 As a part of a larger study about touch and stress in couples, 214 heterosexual 
married couples were recruited from the community via social media, flyers, and word of 
mouth. Participants were screened to meet the following eligibility criteria: Married 6 or 
more months; both partners under current marital happiness rating greater than 2 (scale 1 
= very unhappy to 7 = perfectly happy); no serious chronic illness; no use of beta- or 
calcium channel-blocker medication; body mass index less than 33.  
 Participant mean age for husbands was 35.6 yrs (SD = 9.6), and for wives was 
33.9 yrs (SD = 9.5); mean marital duration was 8.2 yrs (SD = 8.7). Wives were 
approximately 77.1% Caucasian, 15.4% Latino, 5% Asian American, and 2.5% African 
American. Husbands were approximately 76.6% Caucasian, 17.6% Latino, 3.8% Asian 
American, and 2.1% African American. Household income as reported by wives, was 
3.7% at $10,000 or less, 18.3% was between $10,000-$29,999, 22% was between 
$30,000-$49,999, 29.9% was between $50,000-$79,999, 21.2% was between $80,000-
$149,999, and 3.3% was at $150,000 or greater. Wives’ level of education completion 
was approximately 6.6% high school diploma or less, 19.1% some college, 11.2% 
associates degree, 31.1% bachelor’s degree, 2.1% trade or business school, 7.9% some 
postgraduate, and 17.8% graduate degree. Husbands’ level of education completion was 
approximately 4.5% high school diploma or less, 20.7% some college, 10.4% associates 
degree, 30.3% bachelor’s degree, 3.3% trade or business school, 8.3% some 
postgraduate, and 21.5% graduate degree. 
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Procedure 
After meeting the above eligibility criteria, participants completed a daily diary 
for two weeks (morning and evening). Next, a pre-lab survey was given prior to arriving 
to the lab session. The current study was focused on the in lab session. Participants came 
to a 3-hr lab session for a study described as the Healthy Couples Study. Couples 
separately filled out the “Warm Fuzzies” questionnaire. This questionnaire listed topics 
such as “how we first met” and “wedding day” and a rating scale of 1-6 on ease of 
discussing and pleasantness. Spouses were separated into two rooms for hookup to 
physiological recording equipment (ECG electrodes, respiration belt, skin conductance 
electrodes, and plethysmograph) and a first baseline recording was made. Then, the 
spouses were brought back into the same room to establish a second baseline while sitting 
next to each other, separated by a curtain. Couples then completed the first experimental 
manipulation, which is the focus of the current study.  
Couples were randomly assigned to one of four experimental conditions prior to 
arriving to the lab session: 
1. Touch conditions: Partners touched legs and held hands 
A. Talk: Partners conversed for 5 min about a previously determined 
relationship-positive topic.  
B. No talk: Partners sat for 5 min without talking to or looking at each other 
(separated by a curtain, wearing headphones).  
2. No touch conditions: Partners did not touch each other. 
C. Talk: Partners conversed for 5 min about a previously determined 
relationship-positive topic.  
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D. No talk: Partners sat for 5 min without talking to or looking at each other 
(separated by a curtain, wearing headphones). 
For the talk conditions, an RA determined the talk topic by the most similar and 
highly rated answers by each partner in the “Warm Fuzzies” questionnaire.  
After the first manipulation, participants were then separated and completed a 
third baseline. Participants then separately completed stress tasks. The first task consisted 
of a speech task, followed by a fourth baseline. The second task consisted of a math task, 
followed by a fifth baseline. Next, participants completed a second manipulation where 
they were randomly assigned to either touch/no talk (expressing physical affection), no 
touch/no talk, or they were in separate rooms. Then, in separate rooms participants filled 
out a last set of questionnaires, which consisted of reactions to the math task, and second 
manipulations, as well as a final affective ratings questionnaire. Finally, the participants 
were brought back together, were both debriefed and paid, and completed a final 
questionnaire about the diary and pre-lab questionnaire. Participants received $90 for 
participation per couple. Analyses for the current study focused only on the first 
experimental manipulation. 
 
Measures 
IBI signals were collected with Mindware Technologies LTD Bionex data 
acquisition system and Biolab data collection software. The IBI data were cleaned and 
converted using Mindware Technologies LTD HRV analysis application (Version 3.1.5). 
 
Data Processing 
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 Interpolation of IBI series. IBI signals were standardized through interpolation. 
This process creates a peak list series that was plotted with the original IBI series. In 
order to ensure that both series’ maintained the same shape, the original IBI series needed 
to be extended by adding points. This allowed the standardized IBI series to be the same 
length between partners. 
 Windowed lagged cross-correlations. Windowed lagged cross-correlations 
(WLCCs) were then calculated using the standardized IBI series from each couple, 
starting with the first 10 seconds. A lag-0 (concurrent) cross-correlation was first taken 
within this window between the two IBI series. Next, the husband time series was lagged 
by 100ms to the wife time series within this window, and another cross-correlation was 
generated to create a +1 lag. This process was repeated through half of the 10-second 
window (5 seconds), then repeated with the wife series being lagged to the husband time 
series for the other 5 seconds of the window (-1 lag to -5 lag). This was continued 
throughout all 10-second windows (5 minutes total), and then an average across all 
WLCCs at each lag was taken to get the final output, which was a WLCC dataset used for 
further analyses. This dataset comprised 50 cross-correlations at negative lags (when 
wives were ahead of husbands; i.e., “wives leading”), one cross-correlation at zero lag, 
and 50 cross-correlations at positive lags (when husbands were ahead of wives; i.e., 
“husbands leading”), for each couple. 
 Dependent variables. One advantage of using windowed lagged cross-
correlations (WLCC) is that it allows alignment to be assessed within short-term regions 
of a varying time series. Our analyses looked at both the concurrent WLCC (zero-lag) 
and the maximum WLCC value, regardless of the lag at which it occurred. Concurrent 
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WLCC was looked at to see the strength of synchrony in each dyad at the original lag-0. 
The maximum correlation was looked at to see the maximum strength of synchrony. 
 Two variables looked at the occurrence and strength of leader and follower, as 
opposed to concurrent, synchrony. Occurrence was measured using the lag at which the 
maximum WLCC occurred—if the maximum lag was different from zero, this suggests 
that either husband or wife was the predominant leader. To assess the relative strength of 
role-specific leader and follower (RSLF) dynamics—which spouse led—a new variable 
was created using methods from Abney, Paxton, Dale, and Kello (2015). In order to 
compute this variable, a ‘husband leads’ variable (average of WLCCs at all lags greater 
than zero) and a ‘wife leads’ variable (average of WLCCs at all lags less than zero) were 
created. The difference between the two was then taken and a composite score was 
created. Positive scores on this variable corresponded to a stronger direction of husband 
leading, and negative scores corresponded to a stronger direction of wife leading (see 
figure 1). 
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Figure 1: Example of WLCC average across all windows indicating male 
and female leading. 
 
Results 
Hypothesis 1: Real vs. Shuffled Data 
We first wanted to make sure that synchronous findings were not happening 
through either cyclic noise or inherent natural variation in the data. In order to test this, 
we created a “surrogate” time series through phase-shuffling a copy of the data, then 
tested the strength of the synchrony between the actual partner data and the shuffled data. 
Phase shuffling allowed us to break-up any natural oscillations that occur in the data due 
to normal cardiovascular functioning, in order to test that our “real” data was meaningful. 
We first ran two one-way analyses of variance (ANOVAs) to see that there was a 
0 
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difference between the real and shuffled data in the concurrent correlation and also in the 
maximum correlation. For the concurrent correlation, we found a significant difference 
between the real and shuffled data across all four conditions, F(1, 366)= 39.67, p<.001. 
For the maximum correlation, we also found a significant difference across conditions, 
F(1,366)= 41.72, p<.001 (see figure 2). We then ran one-way ANOVAs separately within 
each condition.  
 
 
Figure 2. Concurrent and maximum WLCC magnitudes for real vs. shuffled data across 
all conditions. 
 
 For the concurrent WLCC, in the touch-talk, touch-no talk, and no touch-talk 
conditions, the ‘real’ and surrogate data were significantly different from each other at 
F(1,92)=14.93, p<.001; F(1,94)=10.70, p<.01; and F(1,92)= 11.26, p<.001, respectively. 
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In the no talk-no touch condition, the ‘real’ and surrogate data were only marginally 
significantly different from each other at F(1,88)=3.70, p=.06. In each condition, the real 
data showed greater synchrony than the shuffled data. 
 For the maximum WLCC, in touch-talk, touch-no talk, no touch-talk, and no 
touch-no talk conditions, the ‘real’ and surrogate data were significantly different from 
each other at F(1,92)= 12.74, p=.001; F(1,94)=16.70, p<.001; F(1,92)=9.53, p<.01; and 
F(1,88)=5.99, p=.016, respectively. In each condition, the real data showed greater 
synchrony than the shuffled data. 
 For the manipulated conditions, these findings mean that the strength of 
synchrony of the real data was significantly stronger than the surrogate data, so we can 
conclude that synchrony reflected an interpersonal, rather than intrapersonal, process. 
Hypothesis 2 
In order to test the relationships proposed in the hypothesis, “repeated” contrasts 
were run on the concurrent and maximum WLCC comparing the strength of synchrony 
between adjacent conditions. For the concurrent WLCC, the touch-talk condition was not 
significantly different from the touch-no talk condition, CE=.035, SE=.024, p=.147. The 
touch-no talk condition was not significant from the no touch-talk condition, CE=-.031, 
SE=.024, p=.202. The no touch-talk condition approached significance, CE=.443, 
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SE=.025, p=.078, (see figure 3). 
 
Figure 3. Concurrent WLCC magnitudes by touch-talk condition. 
 
For the maximum correlation, the touch-talk condition was significantly different 
from the touch-no talk condition, CE=.036, SE=.017, p=.033. The touch-no talk condition 
was approaching significance from the no touch-talk condition, CE=-.032, SE=.017, 
p=.054. The no touch-talk condition was significant, CE=.035, SE=.017, p=.032, (see 
figure 4). 
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Figure 4. Maximum WLCCs by touch-talk condition. 
 
Research Question 
We explored whether there was a tendency for either the husband or wife to lead 
synchronous interactions. Using one-way t-tests, we compared the maximum lag against 
a baseline of 0 in order to determine whether there was a tendency to have a leader or 
follower in any of the conditions. The no touch-talk condition showed a marginally 
significant directional bias where the husband is leading and the wife is following at 
t(45)=1.99, p=.053 (see figure 5). 
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Figure 5. Wife vs. husband leading pattern for lag of maximum WLCC. 
 
Finally, we ran a one-way ANOVA to compare the strength of wife versus 
husband leading synchrony among the conditions. Using one-way ANOVA planned 
simple contrasts, we tested the strength of any directional bias in the different conditions. 
The contrast comparing the touch-talk and no touch-talk condition was significant at 
p=.016 (see figure 6). This tells us that the husband was leading and the wife was 
following in the talk only condition, but when touch is part of the interaction, this effect 
does not occur. 
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Figure 6. Wife vs. husband leading pattern differences in WLCCs 
 
Discussion 
 To the best of our knowledge, this is the first study to address leading and 
following patterns during talking and touching interactions between romantic couples. 
This is the first study to address physiological linkage in couples with a sample of this 
size.  
 
Does Proximity Influence Synchrony? 
 In the first three conditions of the concurrent correlation data, we were able to 
show that our data was meaningful above and beyond the randomized data. The no touch-
no talk condition of the concurrent lag data showed that the IBIs were only marginally 
-.05
-.04
-.03
-.02
-.01
.00
.01
.02
.03
.04
.05
.06
Touch No Touch
←
 W
ife
 le
ad
s v
s. 
H
us
ba
nd
 le
ad
s →
Difference in WLCC between 
Male-Leading and Female-Leading
Talk No Talk
 27 
significantly different from the shuffled data. This may have occurred because couples in 
the no touch-no talk condition were separated by a curtain, and could not interact with 
their partner, which may have caused absolutely no synchrony to where it could be more 
similar to the shuffled data because it was at the concurrent WLCC rather than the 
maximum. In all four conditions of the maximum WLCC data, we were able to show that 
our data was meaningful above and beyond the random data. In light of these findings, 
we could say that Social Baseline Theory was at work in these situations. Synchrony was 
found in all conditions, including the no touch-no talk condition. Simple proximity of 
close others was related to higher synchrony than shuffled data.  
 
Does Spousal Touch or Positive Conversation Increase Synchrony? 
 Next, we assessed the first hypothesis by testing the difference in strength of 
synchrony between adjacent conditions, from the touch-talk condition to the touch-no 
talk condition to the no touch-talk condition to the no touch-no talk condition. In the 
concurrent WLCC, we found only marginal significance for the difference between the 
no touch-talk condition and the no touch-no talk condition. Significant differences 
between the touch-talk and the touch-no talk conditions, and between the no touch-talk 
and the no touch-no talk conditions, suggest that the occurrence of conversation, rather 
than spousal touch, may be driving IBI synchrony.  
 Using Social Baseline Theory, we predicted that touch would contribute to IBI 
synchrony, but there did not appear to be differences in the strength of synchrony based 
on the presence or absence of touch. Social Baseline Theory does suggest that talk is a 
social affiliation behavior that helps increase familiarity and leads to more attachment 
 28 
bonding in romantic relationships. Therefore, positive conversation may temporarily 
enhance feelings of familiarity and attachment over and above mere proximity or touch, 
which could enhance synchrony. It could also be the case that having a conversation 
increases the likelihood of sharing a similar train of thought, which could promote 
physiological synchrony. These two talking conditions were also the only two conditions 
that allowed the partners to look at each other. It is possible that seeing the other person 
may play a role in synchrony as well. 
 
Who Leads and Follows? 
 We first explored whether there was any tendency for either husbands or wives to 
lead the synchronous interactions. In the no touch-talk condition, there was a marginally 
significant bias for husbands to lead the synchronous interaction. We investigated this 
finding further by looking at the relative strength of the direction of synchrony. To do 
this, we compared the strength of the male leading in the no touch-talk condition to the 
other conditions. Using the RSLF values, we found that in the no touch-talk condition, 
when the husbands’ IBI changed, the wives’ IBI followed in the same direction.  
 Previous research has shown than women often follow men’s lead in conversation 
(e.g., Woolley, Chabris, Pentland, Hashmi, & Malone, 2010). In light of this, we 
speculate that men were more likely to lead when conversing with their wives because 
women are socialized to follow men’s lead in conversation. However, it is difficult to 
imagine how this leading-following pattern of behavior might be translated into IBI 
changes within milliseconds. On the other hand, when touch is part of the interaction 
(touch-talk condition), this pattern does not occur. We speculate that there may have been 
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several different things occurring that contributed to this finding. Perhaps touch was 
lessening the focus of the couple on the conversation itself. It may also be that touch was 
almost distracting the couple and lessening visual fixation on each other. A third 
possibility is that the affectionate touch was increasing couple awareness of the other 
person, thereby increasing a sense of “we-ness”, which could possibly diminish a 
leader/follower effect. Because it was the no touch-talk task, which involved looking at 
their partner (reminiscent of the gazing task in Helm, Sbarra, & Ferrer, 2012) that showed 
a significant leader-follower pattern, we may suggest that seeing one’s partner may play a 
role in these synchronous interactions. 
 
Limitations and Future Directions 
 The results of this study need to be considered in light of the fact that these data 
were taken from a larger lab study that was originally conducted to investigate physical 
affection and touch in healthy relationships. The sample also only included heterosexual 
couples from the southwest part of the United States, and can therefore not be generalized 
to the entire U.S. population. Another limitation is that we did not address any potential 
moderators that may have impacted our findings. Because most studies on physiological 
synchrony in couples have found significant findings with relationship satisfaction as a 
moderator, future studies should address relationship satisfaction as a moderator in this 
context. Moderators such as age and fitness level should also be investigated as they are 
important in human physiology. Future research should also address the use of a baseline 
with couples separated from each other to further test the idea behind proximity in Social 
Baseline Theory. We also only addressed in-phase synchrony, or synchrony that moves in 
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the same direction. Future studies should address anti-phase synchrony, or synchrony that 
moves in opposite directions. Because the conditions that included talk also included 
partners seeing one another, future studies should address how seeing one’s romantic 
partner may impact touch and talk effects on physiological synchrony.  
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